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TERMINOLOGY AND SCALING PRACTICES 


The symbols and terminology used in this report are those adopted by 
the International Radio Propagation Conference, and given in detail on 
pages 24 to 26 of the report IRPL-C61, "Report of International Radio 
Propagation Conference", and in the section on "Terminology", in reports 
IRPL-Fl, 2, 3, 4, 5. 


In the past, ionospheric conditions were summarized on a monthiv 
basis by using average or mean values, for each hour of the day, for 
each month, However, following the reconmendations of the International 
Radio Propagation Conference, held in Washington 17 April to 5 May 1944, 
beginning with data for 1 Jan, 1945, median values were used by IRPL 
wherever possible, Thus, median velues are given for Washington, for 
all stations reporting directly to the CRFL, for the Canadian stations, 
and for all others sending in detailed tavulations to the CRPL, from 
which medians can be computed, 


Where averages are reported, they are, at any hour, the average for 
all the days during the month for which numerical data existed, 


The monthly median values used here sre the values equaled or ex- 
ceeded on half the days of the month at the given hour, The following 


& 


conventions are used in determining the medians for hours when no measured 
values are given because of equipment limitations and lonospheric irregu 
larities, Symbols used are those given in the report referred to above, 
IRPL-C61. 


a. For all ionospheric characteristics’ 
Values missing because of A, B, C or F (see terwinologsy 
referred to above) are omitted from the median count. 


b. For critical frequencies and virtual betghts: 
Values missing because of EB are counted as equal to or less 
than the lower limit of the recorder. 
Values missing because of D are counted as equal to or 
greater than the upver limit of the recorder. 
Values missing because of G are counted: 
1. For fOF2, as equal to or less than fOFl. 
2. For n'F2, as equal to or greater than the median, 
Values missing: for any other reason are omitted from the 
median count. 


eo For muf factors (Mfactors): 
Values missing because of G are counted as equal to or 
less than the median, 
Values missing for any other reeson are omittec “from the 
median count, 


d. For sporadic B (5,); 
Values of fH, missing because no E, reflecticns appeared, 
the equipment functioning normally otherwise, are csuntec 15 
equal to or less than the lower limit of the recorder, 
Values of fE. miesine for any other reason, and vatues of 
hEs missing for any reason at all, are omitted from the 
median count, 


Beginning with data for November 19U5, doubtful monthly median veluer 
for ionospheric observations at Wasrington, D. C., are indicated by 
parentheses, in accorcence with the practice elresdy in use for doubt?) 
hourly valves. The following are the conventions used tc deterrine 
whether or not a median value is ‘oubdt*uls 


1, If only four values or less are aveilable, no median vale is 
computed, the data being considered insufficient. 


2. For the Fe layer, if onlv five to nine values are available, 
the median is considered doubtful. The E and Fl layers are so regular 
in their cheracteristics that, so long as there are at least five values, 
the median is not considered as doubtful. 


2, For all lavers, if more than half of the values used to compute 


the median are doubtful (either doubtful or interpolated), the median 
is considered doubtful. 


It is expected trat this oractice will be of assistance in evaluat- 
ing the monthly median Washington data, 


The same conventions are used by the CRPL in cowputing the medians 
from tabulations of daily and hourly data for stations other than Washing- 
ton, beginning with the tables in IRPI-F18, 


MONTHLY AVERAGE AND MEDIAN VALUES OF IONOSPHERIC DATA 


The ionospheric data given here in grephica! and tabular form were 
assembled by the Central Radio Propagetion Laboratory for analysis and 
correlation, incidental to CRPL predictions of radio propagation conditions. 
The following aré the sources of the data: 


Australian Council for Scientific and Industrial Research, 
Radio Research Board, Australia’ 
Brisbane, Austrelia 
Canberra, Australia 
Cape York, Austrelia 
Hobart, Tasmania 


British National Physical Laboratory, and Inter-Services Ionosphere Bureaus 
Slough, England 
Great Baddow, England 
Burghead, Scotland 
Capetown, Union of 5S, Africa 
Colombo, Ceylon 
Oslo, Norway 


Cairo, Egypt 
Falkland Is. 


Cenedian Radio Wave Propagation Committee: 
Churchill, Canada 
Ottawa, Caneda 
St. John's, Newfoundland 
Prince Rupert, Canada 
Clyde, Beffin I, 
Victoria Beach, Canada 
Swan River, Manitoba (Mobile unit) 
The Pas, Manitoba (Mobile unit) 


New Zealand Radio Reseerch Committee: 
Kermadec Is. 
Christchurch (Canterbury University College Observatory) 


New Zealand Redi>o Research Committee: (continued) 
Campbell I. , 
Pitcairn I, 
Rarotonga I, 


South African Council for Scientific and Industrial Research: 
Johannesburg, Union of S, Africa 


Scientific Research Institute of Terrestrial Magnetism, Moscow, U.S.S.R.: 
Bukhta Tikhaya, U.S.S.R. 
Tomsk, U.S.S.R. 
Sverdlovsk, U.S.S.R. 
Moscow, U.S.S.R. 
Leningrad, U.S.S.R. 
Alma Ata, U.5.S.R. 


Carnegie Institution of Washington (Department of Terrestrial Magnetism): 
Christmes I, . 
Fairbanys, Alaska (University of Alaska, Collece, Alaska) 
Maui, Hawaii 
Trinidad, Brit. West Indies 
Huancayo, Peru 
Watheroo, W, Australie 
Adek, Alaska 


United Stetes Army Sygnal Corps: 
Leyte, Philippine Is. 
Guam I, 
Tokyo, Japan 


Nationel Bureau of Standards; 
Washington, D. C, 


Stanford University: 
San Francisco, California 


Louisiana State Universi ty: 
Baton Rouge, Louisiana 


University of Puerto Rico: 
San Juan, FP.R. 


Harvard University: 
Boston, Massachusetts 


All India Redio (Government of India), New Delhi, India: 
Bombay, India 
Delhi, India 
Madras, India 
Peshawar, India 


Radio Wave Research Laboratories, Central Broadcasting Administration: 
Chungking, Cninsa 
Peiping, China — 


National Wyhan University: 
Loshan, China 


fhe tables of "provisional data" give values (1) as reported either to 
the CRPL or other central laboratory by telephone or telegraphs or (2) 
which are reported in summary form by stations from which monthly iono- 
epheric data for every day and every hour may normally be expected at a 
later date, 


The tables and sraphs of "final deta" are correct for the values 
reported to the CRF1, but, because of variations in practice in the inter- 


pretation of recor’s an¢ scaling and manner of reporting of values, may at 
timee give ; ccsotion of typicel ionospheric characteristics 
at the station, these errore are due to’ 

a. Differences in scaling records where spread echoes are present. 


db. Omission of values where f°F2 is less than or equal to 2°Fi, 
lesding to erroneously high values of monthly average or 
median values, 


co. Omission of values where critical frequencies are less than the 
lower frequency limit of the recorder, also leading to erron- 
eously high values of monthly average or median values. 


These effects were discussed on pagee 6 and 7 of the previous F-series 
reports, IRPL-Fl, 2, 3, %, and 5. 


The dashed-line vrediction curves of the graphs of ionospheric data 
are obtained from the predicted zero-muf contour charts of the CRPL-D 
series publications, Predictions for individual stations used to con 
atruct the charts may be more accurate than the values read from the 
chart since some smoothing of the contours is necessary to allow for 
the longitude effect within a sone. 


Discrepancies between predicted and observed values are often 
eascribable to these effects. 
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IONOSPHERIC DATA FOR EVERY DAY AND HOUR 


These data, observed at Washington, D.C., follow the scaling prac- 
tices given in the report IRPI-C61, “Report of International Radio 
Propagation Conference", pages 36 to 39, and the median values are de- 
termined by th conventions given under “ferminology and Sgaling Prac~ 
tices" above, 


IONOSPHERE DISTURBANCES 


Table 77 presents ionosphere character figures for Washington, D.C., 
during June 1946, as determined by the criteria presented in the report 
IRPL-35, “Criteria for Ilonospheric Storminess", together with American 
mgnetic K-figures which are usually covariant with them, 


Table 79 gives provisional radio propagation quality figures for 
North Atlantic and North Pacific areas, for 01 to 12 and 13 to 24 GCT, 
May 1946, compared with the CRPL daily radio disturbance warnings, which 
are primarily for the Nogth Atlantic paths, the CRPL weekly radio propa- 
gation forecasts of crobable disturbed periods, and the half-day American 
geomagnetic K~figures. 


The radio propagation quality figures for the North Atlantic were 
prepared from radios treffic and fonospheric data reported to the CRPL, 
in the manner described in detail in report IRPL-R31, "North Atlantic 
Redio ee Msturbances October 1943 through October 1945", issued 
1 Feb, 1946, 


The radio propagation quality figures for the North Pacific were 
prepared from radio traffic and fonospheric data reported to the CRPL, 
in a manner similar to that of IBPL-R31. The master scale of IRPL-R31 
was used to formulate conversion scales for th North Pacific reporte. 

In the future the North Pacific radio propagation quality figures re- 
ported wili be prepared from these revised conversion scales rather than, 
as hitherto, frou the conversion scales of report IRPL-R13, "Ionospheric 
and Radio Propagstion Disturbances, October 1943 through February 1945", 
issved 24 May 1945, 


These radio propagation quality figures give a consensus of opinion 
of actual radio propagation conditions as reported »y the half day over 
the two general areas, It should be borne in mind, however, that though 
the quality may be disturbed according to the CRPL scale, the cause of 
the disturbmce is not necessarily known, There are many variables that 
must be considered. In addition to ionospherfe storminess itself as the 


Ii 


cause, conditions may be reported as disturbed because of seasonal 
characteristics, such as are perticularly evident in the pronounced 

day and night contrast over North Pacific paths during the winter 
months, or because of improper frequency usage for the path and time 

of day in question. Insofar as vrossible, frequency usage is included in 
rating the reports. Where the actual frequency usage is not shown in 
the report to the CHPL, it has been essumed that the report is mare on 
the use of optimum working frequencies for the path and time of day in 
question.’ Sinee there is a possibility thst all of the disturbance 
shown by the quality figures is not due to ionospheric storminess alone, 
care should be taken in using the quality figures in research corre= 
lations with solar, auroral, geomagnetic, or other data. Nevertheless, 
these quality figures do reflect a consensus of opinion of actual radio 
propagation conditions as found on any one half-day in either of the two 
general areas. 


AMERICAN RELATIVE SUNSPOT NUMBERS 


Table 80 presents the deily median vaines of relative sunspot num 
bers as reported by American observers. The reports have been reduced, 
by appropriate constants, aporoximately to the Zurich scale of relative 
sunspot numbers, The monthly relstive sunspot number is the mean of the 
daily median values listed in the table, 


IONOSPHERIC DATA FROM RUSSIAN STATIONS 
FOR THE SOLAR ECLIPSE OF 9 JULY, 1945 


Figs. 76, jf, and 7& present ionospheric data observed at Moscow, 
Leningrad, and Sverdlovsk, all in the U.S.S.R., for the period 7 through 
11 July 1945, The data are presented in the same form as data for this 
period from other stations, previously published in IRPL-F13, September 
1945, and IBPL-Fil, October 1945. 


The time used for the Moscow graph is 30°% Meridian. The times used 
for the other two graphs were not specified, but were probably 30°F Meri- 
dian for Leningrad and 60°E Meridian for Sverdlovsk. The approximate per- 
centage of totality at maximum eclipse, and the approximate times of be- 
ginning, maximum, and ending of eclipse, in Greenwich Civil Time, apvear 
in the table below, for comparison. 


a 
Nm 


The graph for Moscow shows a slight dip in the curve for f°F2 
occurring at about the time of the eclipse. No other effect that 
might be ascribed to the eclipse is evident on the graphs for the 
three stations. 


Since, as in the previously published data, the random variation 
from day to day is as great as, or greater than the eclipse effects, 
no further conclusiehs can be drawn at this time concerning the effects 
of the eclipse on the ionosphere. 


These data were furnished by the Scientific Research Institute of 
Terrestrial Magnetism, Moscow, U.S.SeH. 


Approximate time of Eclipse (GCT) 
Beginning | Maximum 


Approximate percentage 
of total eclipse 


Location 


Leningrad 14h 13m | 15h Wm 98% 
Moscow lun 23m | 15h 24m 96% 
Sverdlovsk 14h 22m | after sunset 87% 


UNUSUAL IONOSPHERE RECORDS AT 
WASHINGTON, D.C., 21 MAY, 1946 


The ionosphere records at Washington, D. ©,, showed an unusual 
phenomenon for this location during the period 0000 to 0130, 75°W. 
meridian time, on 21 May 1946, This was a disturbed period, both mag 
netically and ionospherically. 


The records showed echoes returning from a height between the & 
and F regions, the traces showing the group retardation customarily 
shown as a critical frequency is appreached, 


Tonization similar to E,, but at higher heights, is often observed 
at Washington during disturbed periods. This type of sporadic ioni= 
zation sometimes occurs st F-layer heights, The occurrence from 0000 to 
0130 on 21 May 1946 is unusual in that group retardation is shown, with 
definite indications of a critical frequency of about 1,2 Mc. This 
phenomenon occurs frequently in the auroral zone, but is very rarely ob- 
served at Washington, D, C,, and then only during dietyrbed. periods. 


The records are reproduced in figures a, b, c, d, and e. From 0000 
to 0100, interference by broadcasting stations permits only the extra- 
ordinary trece te be seen. The 0115 and 0130 records show the ordinary 
trace as well. 


N Rte 


QUENCY 


F 


ythdetia ori sates 


2 
3 
8 
a 
2 


° 
fo) 
oO 


Foy nC A SR a en eg STS ee ERE ENE Le 


a 


yaa 


\oO 
oat 
Or. 
a 
Sb 
r 
| mY 
et | 
QE > 


0130 


ERRATA 


IRPL-F1%, p. 11, last par.: 
Interchenge the last word of line 4, "Phys.", with the seventh 
word of line 13, "Roy". 


IRPL-F21, p. 12, last paragraph should read: 

The SID on 6 February indicated the absorption effects on various 
frequencies. The W&xal, 6080 kc, and XEWW, 9500 kc, intensities 
recorded at Sterling, Va., were so completely absorbed after the 
first SID at 1552 GCT that the second SID at 1956 GCT was barely 
able to be observed, while the higher frequencies showed almost 
complete recovery before the occurrence of the second SID. The 
third SID occurred later in the day from 2132-2205 GCT and was 
not intense enough to affect the paths eastward, 


IRPL-F21, p. 13, top, second sentence should read: 
This will give us a measure of solar flare activity throughout 
the whole Greenwich day. 


IRPL-F21, Table $7 should read at hours indicated: 


Time f°Fro 
0000 5.6 
0600 “47 
0700 58 


Corresponding changes in the graphe of Figs, t and 45 of same 
issue should be visualized, 


IRPL~F21, Table 46; 
Insert "D" in f°F2 column at 1300 and 1400. 


IRPL~F22, p. 7, top: 
Insert title, "MONTHLY AVERAGE AND MEDIAN VALUES OF IONOSPHERIC 
DATA", 


fable 2 (Provisional Data) 


Table 1 (Provisional Data) 
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Time: 150,0°W. 


Time: 75.0°W. 


Sweep: 16.0 Uc to 0.5 Mc in fifteen minutes. 


Median values. 


Sweep: 2.9 Me to 15.0 Mc in one minute, 


Median values. 


Table 4 (Provisional Data) 


Table 3 (Provisional Data) 


Jone 1946 


Adak, Alaska (51.9°M, 176.6°W) 


Prince Rupert, Canada (54,3°N, 130. 3°W) 
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Sweep: Manual operation. 
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Table 14 (Provisional Data) 


Leyte, Philippine Is. (11.0°H, 125,0°B) 


Table 13 (Provisional Data) 


Watheroo, W, Auetralia (30.3°8, 115,9°B) 
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fable 16 (Provisional Data) 


Johannesburg, South Africa (26.2°9, 28,0°B) 


Sweep Menual operation. 


Fime: 135,0°R. 
Vecian values. 
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Sweep: 2.0 Mc to 15.0 Me in 8 seconds. 


Median values. 


Time: 30.0°E 


Sweep: 1.5 Mc to 13.0 Mc in one minute, thirty seconds, 


Times 150,0°W 
Median values, 
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Table 77 
Ionospheric Storminess, June 1946 
"Day { Ionosphere Characters® Principal Storms | Ceomagnetic Characters®* 
00-12 G.C.T. 12-24 G.C.T. Beginning Und 00-12 G.C.T. 1ld~2h G.C.T. 
G.6.7. 6.0.7. _ 

2 3 2 1 
1 3 1 1 
0 5 1 0 
1 2 & 1 
0 3 1 2 
0 2 3 2 
2 a 2 4 
3 5 3 4 
3 5 3 2 
2 2 1 2 
2 3 3 2 
th Oe 1 3 z 
3 5 3 ‘a 
3 1 2 y 

| 1 1 2 2 
2 5 2 4 

| 3 5 3 2 
2 1 3 3 
4 4 4 z 
1 Gee 2 2 
2 2 3 2 
1 2 2 2 
2 (0) 2 i¢) 
1 3 1 1 
1 1 2 2 
0 1 2 2 
1 3 2 3 
2 3 3 3 
2 2 2000 wae 3 i 
4 1 os 1100 1 1] 


EE ret -o a 


*Ionosphere character figure (I-figure) for ionospheric storminess ec 
Washington, D.,C., during 12-hour period, on an arbitrary seale of 
0 to 9, 9 representing the greatest disturbance, 

**Averag: for 12 hours of American maghetic E-figure, determined by a 
number of observatories, on an arbitrary scale of 0 to 9, 9 repre 
senting the greatest distur dunce, 

#Dashes indicate continuing storm, 
***No readable record, 


Day 


18 


22 


27. 


29 


29 


* Ratio of received field intensity during S™ to average field intensity 
before and after for station WEXAL, 6080 kilocycles, €G60 kilometerse 


Sudden Ionosphere Disturbances Observed at Washington, DeCe 


T 


Beginning End 
1912 1940 
1232 1305 
2018 2040 
2138 2150 
1822 2005 
1557 1845 
1704 sessbrais 

1842 © 1905 


soatLon oO 


transmitters 


Ohio, D.C. FY 


England, Mexico 


| New Brunswick, 
Surinem, Chile, 
| Hewaii 


| ohio, D.C., New 
| Brunswick 


, Ohio, Dolo» 


| Mexico. Surinem 
| Chile, Hawaii 


| Ohio, D.C, 
| Mexico, Surinan 
| Hawaii 


| Ohio, D.C., 
| Mesiico, Bhgland, 
| Surinam, Chile 


Ohio; D.Cos 
Mexico, Ontario, 
England, Chile 


Ohio, DeCoy 
Mexico, Onterio 
Chile, Hawaii 


Ohio, D.Ce.e ; 
Mexice, Onterio 


| Chile, Hawaii 


“T Relative 


intensity 
at 


|; minimum * 


020 


0205< 


Ool 


Vel 


0202 


002 


0006 


Os2 


Phenomena 


Terr. Mage 
pulse #«* 
122801237 


feorre M&£e 
pulse #6 
31812018 30 


*¢ 608 observed on Cheltenham magnetogram of the United States Coast and 
Gecdetic Surveys 


ee Inomaplets recovery of SID 


ee 


Table 12 


Provisional Radio Propagation Quality Figures 


10%6 
Compared with CRPL Warnings and CRPL Probable Disturbed Period Forecasts 


North Atlantic North Pacific 
Quality CHPL® CRPL®°*  Geo- Quality CRPL*® CRPL®® Geom 
Figure Warning Probatic magnetic| Figure Warning Probable magnetic 


Dfeturbed K, Disturbed XK, Quality Figure Scale: 
Period . Period 1 = Useless 
Torecact Forecast 2 = Very poor 
= ees: eet oes 3 = Poor 
4 = Poor to fair 
& 
3 8 8 } $8 g& 2 8 Hop , 
ee ee rr ee es 
an a ih ark Oot 8 = Very good 
ees 9 @ Excellent 

1 12 1 : 

2 21 2 Symbolg 

3 11 11 X= Warning given or 

4 21 21 Provable disturbed 

5 Ye 12 date. 

6 3 & 3 H = Quality & or worse 

7 42 2 en day or half day 

8 . 4 3 ha 4 of warning. 

9 yy & M= Quali¢y 4 or worse 
10 33 3 3 on ény or half day 
11 4 3 ne of no varn'ng. 
12 22 22 G = Quality 5 or better 
13 ( 21 21 on day of a6 wart 
14 66 lil 11 ing. 

15 66 ll 11 (8)= Quality 5 on day 
16 6 6 22 22 of warning. 
17 6 6 22 22 S = Quality 6 or better 
18 56 32 32 on day of warning, 
18 6 é pt : d : : : )= Quality 4 or worse 
= ays : : 43 43 (disturbed), 
22 (3) (4) xx x > ae Geomagnetic Kg on the 
23 (3)5 KX 3% a4 standard scale of 0 to 
a4 ya ZX 33 22 9, 9 representing the 
2 2 g : : : Z : 2 : zreatest disturbance, 
27 67 11 11 
28 67 22 22 
29 6 6 21 21 
30 67 12 12 
31 51 32 32 
Score; 

8 3 6 6 

uM 3 8 5 5 

G 16 15 14 18 

(s) 2 3 4 1 

S 2 2 2 1 


* Broadcast on WV, Washington, D, C, Timea of warnings recorded to nearest half= 
day as broadcast. 
** In addition to dates marked X, the following were desiguated as probable die 
turbed days on forecasts more than eight days in advance of said dates? May 11, 12, 13, 23. 
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CRPL AND IRPL REPORTS 
Daily: : 
Telephoned and telegraphed reports of ionospheric, solar, geomagnetic, and radio propagation 


data from varioue places. 
Radio disturbance warnings. 


We % 
J, Radio Propagation Forecast. 


Semimonthly: 
‘a. Semimonthly Frequency Revision Factors for CRFL Basic Badio Propagation Prediction 
Reports. (Issued with CRPL-J series approximately one week in advance.) 


ee 
D, Basic Radio Propagation Predictions - Three months in advance. War Dept. TB 11-499- , 
monthly supplements to TM 11-499; Navy Deot. (DYC-13-1( ), monthly supplements to 
DNC-13-1). CRPL-D Series now available from Suverintendent of Documents, U.S. 
Government Printing Office, Washington 2, D. C. 


CRPL-F. Yonospheric Data. 
ung ip 3 
~ Correlation of D.F. Errors With Tlonospheric Conditions. 


eee 
TRPL-A. Recommended Frequency Bands for Ships and Aircraft in the Atlantic and Pacific. 
*TRPL-H. Frequency Guide for Operating Personnel. 


Special Reports, etc.: 3 
TRPL Radio Provagation Handbook, Part 1. (War Dent. TM 11-499; Navy Dept. Diio-13-1.) 


IRPL-C1 through C61. Reports and papers of the International Radio Propagation Conference, 
17 April to 5 May 1944. 
TRPL-R, Unscheduled reports? 
Rl. Maximum Usable Frequency Graph Paper. 
Be and 83. Odsolete. 
Ru. Methods Used by IRPL for the Prediction of lonesphere “haracteristiés and Mazimun 
Usable Frequencies. 
Be Criteria for Ionsspheric Storminesa, 
- Experimental Studies of lonospheric Bropagetion 4s Applied to The Loran Syeten. 
R7. Second Report on Experimental Studies of Iomospheric Propagation 4s Applied to 
The Loran System. 
BS, The Prediction of Usable Frequencies Over a Path of Short or Medium Length, 
Including. the Effects: of Es. 
R9, dn Antomatic Instantaneous Indicator of Skip Distance and MUF. 
R10. A Proposal for the Use ef Rockets for the Study of the Ionosphere. 
Ril. A Nomographic Method for Both Prediction and Observation Correlation of Ionosphere 
Characteristics. 
R12, Short Time Variations in Ionospheric Characteristics. 
R13. lonospheric and Radio Propagation Disturbances, October 1943 Through February 1945. 
B4, A Graphical Method for Calculating Ground Reflection Coefficients. 
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